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Plug-in unit assembly comprising instrument transformers 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to plug-in unit assemblies comprising 
instrument transformers, and particularly to protective relay assemblies com- 
prising a plug-in unit. 

[0002] Different protective relay versions comprise a varying num- 
ber of current and voltage transformers. Their connectors are subject to the re- 
quirement that the current circuits must close when the plug-in unit is being ex- 
tracted, but, correspondingly, the voltage circuits must not short. In known so- 
lutions, a connector adapted to connect current and voltage transformers has 
to be assembled for each combination from different current and voltage con- 
nector components and, in addition, the modules have to be coded in order to 
prevent a module from being inserted into the wrong connection slot. 

[0003] The problem in the above-described arrangement is that cur- 
rent and voltage transformers require different mating connectors. Another 
problem is the cost caused by the coding of modules. For example, if an as- 
sembly comprises six transformer slots having current or voltage transformers, 
the number of combinations is large, requiring an expensive mechanical cod- 
ing system including set-ups and maintenance. 

BRIEF DESCRIPTION OF THE INVENTION 

[0004] The object of the invention is thus to provide a plug-in unit 
assembly comprising instrument transformers so as to solve the above prob- 
lems. The object of the invention is achieved with an assembly, which is char- 
acterized in what is stated in the independent claim. Preferred embodiments of 
the invention are described in the dependent claims. 

[0005] The invention is based on the current and voltage transform- 
ers using a similar connector, whereby the desired shorting of the current cir- 
cuits when the plug-in unit is being extracted takes place on the basis of the 
coding of the instrument transformers of the plug-in unit. 

[0006] The advantage of the plug-in unit assembly of the invention 
is that the current and voltage transformers are connectible to an identical 
connector. The use of an identical connector for both current and voltage 
transformers also enables lower costs. 



BRIEF DESCRIPTION OF THE FIGURES 
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[0007] In the following, a preferred embodiment of the invention will 
be described in detail with reference to the accompanying drawings, in which 

Figure 1 shows an assembly according to an embodiment of the in- 
vention comprising instrument transformers, a case assembly and a plug-in 
unit; 

Figure 2 shows a situation where the intention is to connect the 
plug-in unit of Figure 1 to a case assembly whose connector assembly has 
been coded by the use of a plug-in unit provided with a different instrument 
transformer combination; 

Figure 3 shows the body of the plug-in unit of the assembly of Fig- 
ure 1 and an instrument transformer to be connected thereto; 

Figure 4 shows the connector assembly of the assembly of Figure 1 ; 

Figure 5 shows the body of the case assembly of Figure 1 and a 
connector assembly according to Figure 4 to be connected thereto; and 

Figures 6a to 6c show the structure of the short-circuit element of 
the assembly of Figure 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] The assembly of Figure 1 comprises a case assembly 1 and 
a plug-in unit 2 configured for insertion therein. The case assembly 1 com- 
prises a connector assembly 10, and the plug-in unit 2 comprises six instru- 
ment transformers configured for connection to the connector assembly 10 of 
the case assembly 1 . The instrument transformers of the plug-in unit 2 com- 
prise three current transformers 3 and three voltage transformers 4. The coil 
former structures of the current transformers 3 and the voltage transformers 4 
are different. 

[0009] For each instrument transformer 3 and 4, the connector as- 
sembly 10 comprises a short-circuit element 5 having a basic state and two 
operational states. The short-circuit elements 5 are configured to operate to- 
gether with the instrument transformers 3 and 4 such that the operational state 
of each short-circuit element 5 is determined based on whether it is an instru- 
ment transformer to be connected to the short-circuit element 5 when in its ini- 
tial position, a current transformer 3 or a voltage transformer 4. When a current 
transformer 3 is connected to a short-circuit element 5 in the basic state, the 
short-circuit element 5 switches to an operational state wherein it shorts the 
current circuit when the plug-in unit 2 is being extracted, and wherein it opens 
the current circuit when the plug-in unit 2 is being inserted such that the current 
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circuit circulates via the current transformer 3. Correspondingly, when a volt- 
age transformer 4 is connected to a short-circuit element 5 in the basic state, 
the short-circuit element 5 switches to an operational state wherein it does not 
short the voltage circuit in any situation. Different types of instrument trans- 
formers rotate the short-circuit elements 5 in different directions from their ba- 
sic state in accordance with Figure 1. 

[0010] The assembly of Figure 1 is arranged such that the first time 
that the plug-in unit 2 is connected to the case assembly 1 causes changes in 
the connector assembly 10 of the case assembly 1 , which in the future prevent 
such plug-in units 2 from being connected to the case assembly 1 that contain 
a combination of current transformers 3 and voltage transformers 4 that differs 
from what the plug-in unit 2 connected to the case assembly 1 the first time 
contained. 

[0011] To prevent a plug-in unit 2 having the wrong type of instru- 
ment transformer combination from being connected, the short-circuit elements 
5 of Figure 1 are no longer restored to the basic state once they change over 
from it. For the same reason, the rotation of the short-circuit elements 5 farther 
than their operational position is prevented. 

[0012] Alternatively, it is possible to achieve the plug-in unit assem- 
bly comprising instrument transformers according to the invention, wherein the 
plug-in unit 2 to be connected to the case assembly 1 for the first time does not 
code the case assembly 1 , whereby the case assembly 1 also allows plug-in 
units 2 comprising different instrument transformer combinations to be con- 
nected thereto in the future. Such an arrangement may prove useful in special 
cases, wherein a given case assembly 1 is to be used with plug-in units 2 
comprising a plurality of different instrument transformer combinations without 
the need to make changes in the connector assembly 10 of the case assembly 
1 when switching to use the following plug-in unit 2. It is evident that in such 
solutions, the case assembly 1 has to be capable of identifying the types of the 
instrument transformers of the plug-in unit 2 each time the plug-in unit 2 is in- 
serted into the case assembly 1 , and to short the contacts corresponding to the 
current transformers 3 when the plug-in unit 2 is being detached. 

[0013] Furthermore, it is possible to achieve the plug-in unit assem- 
bly comprising instrument transformers according to the invention, which is a 
kind of hybrid of two of the above-presented alternatives. Such an assembly 
operates otherwise essentially in the same way as the above-presented first 
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assembly, but it additionally comprises special means for decoding the coding 
of the case assembly 1 . An assembly provided with decoding means thus op- 
erates such that when the plug-in unit 2 is connected to the case assembly 1 
for the first time, the connector assembly 10 of the case assembly 1 is coded 
to correspond to said plug-in unit 2, after which an other type of plug-in unit 2 
can no longer be connected to the case assembly 1 without first decoding the 
coding of the connector assembly 10 by using the decoding means. After the 
decoding, a plug-in unit 2 provided with any kind of instrument transformer 
combination can be connected to the case assembly 1 . 

[0014] Figure 2 shows a situation where the plug-in unit 2 of Figure 
1 , comprising three current transformers 3 and three voltage transformers 4, is 
to be connected to a case assembly 1, whose connector assembly 10 is coded 
with a plug-in unit 2 comprising six current transformers 3. Figure 2 shows that 
the insertion of the plug-in unit 2 into the case assembly 1 fails, since the cod- 
ing brackets 13 of the three voltage transformers 4, seen on the right side in 
the figure, hit the rotating means 9 of the corresponding short-circuit elements 
5. 

[0015] In the assemblies shown in Figures 1 and 2, the rotating 
means 9 are used for both rotating the short-circuit elements 5 to the desired 
operational state and for preventing the insertion of a plug-in unit 2 having an 
instrument transformer combination of the wrong type into the case assembly 
1. If desired, separate means can also be used for these purposes. In addition, 
when desired, the means used to prevent the coupling of a plug-in unit 2 com- 
prising an instrument transformer combination of the wrong type may comprise 
means separate from the short-circuit element 5. 

[0016] Figure 3 shows the body of the plug-in unit 2 of Figure 1 and 
a current transformer 3 to be connected thereto. Figure 3 shows that in the so- 
lution illustrated, the instrument transformer is inserted into a corresponding 
slot in the body of the plug-in unit 2 perpendicularly to the direction in which the 
plug-in unit 2 is configured for insertion into the case assembly 1 . 

[0017] Figure 4 shows the connector assembly 10 of the case as- 
sembly 1 of Figure 1 . For each instrument transformer configured for connec- 
tion thereto, the connector assembly 10 of Figure 4 comprises a short-circuit 
element 5 and a pair of contacts 1 1, the first contact being adapted to be con- 
nected to the first terminal of the corresponding instrument transformer, and 
the second terminal being adapted to be connected to the second of the in- 



WO 2004/042751 



T/FI2003/000836 



5 

strument transformer. In Figure 4, all short-circuit elements 5 are in the basic 
state, all rotating means 9 of the short-circuit elements pointing in the same di- 
rection, i.e. in the direction from which the instrument transformers are config- 
ured to approach the short-circuit elements 5 when the plug-in unit 2 is being 
inserted into the case assembly 1 . 

[0018] The contacts of the pair of contacts 11 are naturally con- 
nected to contacts on the outer surface of the case assembly 1 in an electri- 
cally conductive manner, the contacts being configured for coupling to the de- 
sired voltage or current circuit. 

[0019] The connector assembly 10 of the plug-in unit assembly of 
the invention comprising instrument transformers may comprise means for en- 
suring that the short-circuit elements 5 remain in their desired operational 
states. Such means are arranged specifically to prevent the unintentional tran- 
sition of the short-circuit elements 5 from the desired operational states. Alter- 
natively, the means for ensuring that the short-circuit elements 5 remain in the 
desired operational states may comprise means that are partly or entirely 
separate from the connector assembly 10. 

[0020] Figure 5 shows the body of the case assembly 1 of Figure 1 
and the connector assembly 10 of Figure 4 to be connected thereto. Figure 5 
shows that in the solution described, the connector assembly 10 is inserted 
into the body of the case assembly 1 from a direction opposite to the direction 
in which the plug-in unit 2 is configured for insertion into the case assembly 1. 

[0021] Figures 6a to 6c show the structure of the short-circuit ele- 
ment 5 of the assembly of Figure 1 . The short-circuit element 5 comprises a 
substantially cylindrical body 6, a spring means 7, a short-circuit bit 8, which is 
configured to short the pair of contacts 11 corresponding to said short-circuit 
element 5 when needed and which the spring means 7 presses outwards from 
the body 6 in an operational state, and a rotating means 9 configured to rotate 
the short-circuit element 5 around the rotational axis of the cylindrical body 6. 

[0022] The body 6 of the short-circuit element 5 of Figures 6a to 6c 
comprises a cavity 12 arranged to receive the spring means 7 and the short- 
circuit bit 8. In the example of Figures 6a to 6c, the spring means 7 is a helical 
spring to be placed in the cavity 12 of the body 6 of the short-circuit element 5, 
after which the short-circuit bit 8 is pushed in the radial direction of the body 
towards the spring means 7 and the midpoint of the body of the short-circuit 
element 5, whereby the spring means 7 is tensioned. However, it is evident 
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that also another type of spring can be used as the spring means 7, such as 
for instance a flat spring. It is further evident that the spring means 7 and the 
short-circuit bit 8 do not necessarily have to be located in the cavity 12 of the 
body 6 of the short-circuit element 5. 

[0023] The short-circuit element 5 shown in Figures 6a to 6c is con- 
figured to short the corresponding pair of contacts 1 1 such that in a situation 
where the orifice of the cavity 12 is substantially towards the imagined midline 
of the pair of contacts 1 1 , the short-circuit bit 8 is allowed to move outwards 
from the cavity 12 pushed by the spring means 7, whereby the short-circuit bit 
8 is coupled to both contacts of the pair of contacts 1 1 thus shorting said pair 
of contacts. The short-circuit bit 8 is coupled to the parts of the pair of contacts 
1 1 that are directed upwards and located at the front in Figure 4. 

[0024] It is evident that to achieve the desired shorting properties, 
the short-circuit bit 8, or at least a given part of its surface, has to be electri- 
cally conductive. 

[0025] The short-circuit element 5 connected to the voltage trans- 
former 4 must not short the corresponding pair of contacts 1 1 in any situation. 
In the embodiment presented, said property is accomplished such that in an 
operational state corresponding to the voltage transformer 4, the short-circuit 
element 5 is rotated to a position where the cavity 12 of the short-circuit ele- 
ment 5 and the short-circuit bit 8 therein are directed away from the direction 

enabling shorting. 

[0026] As was stated above, the short-circuit elements 5 are to 
short the pairs of contacts 11 corresponding to the current circuits only when 
no plug-in unit 2 is connected to the case assembly 1. In the embodiment pre- 
sented, this property is implemented in such a manner that in an operational 
state corresponding to the current transformer 3, the short-circuit element 5 is 
rotated in a position where the spring means 7 pushes the short-circuit bit 8 
substantially towards the imagined midline of the pair of contacts 11, and the 
coil body structure of the current transformers 3 is arranged such that when the 
current transformer 3 is connected to the connector assembly 10, its coil body 
structure pushes the short-circuit bit 8 deeper into the cavity 12 such that the 
short-circuit bit 8 reaches a position wherein it does not short the contacts of 
the pair of contacts 1 1 . Correspondingly, in a situation wherein the plug-in unit 
2 is detached from the case assembly 1 and the coil body structure of the cur- 
rent transformer 3 does not push the short-circuit bit 8 inwards, the short-circuit 
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bit 8 of the short-circuit element 5 extends into a position wherein it shorts the 
contacts of the pair of contacts 1 1 corresponding to said short-circuit element 
5. 

[0027] In the short-circuit element 5 shown in Figure 6, the rotating 
means 9 is a pin fastened at an end of the substantially cylindrical body 6 ad- 
jacent the edge, the longitudinal axis of the pin being substantially parallel to 
the axis of rotation of the cylindrical body 6. 

[0028] It is evident that the implementation of the short-circuit ele- 
ment 5 may deviate from the one shown in Figure 6. The rotating means 9 
does not necessarily have to be pin-like or located at the end of the body of the 
short-circuit element 5. The rotating means 9 may be located for instance on a 
side surface of the short-circuit element 5 and be disc-like, for example. Fur- 
thermore, it is to be noted that, when desired, the body 6 of the short-circuit 
element 5 may have another shape than cylindrical. It is essential in the design 
of the short-circuit element 5 that it is capable of operating together with the in- 
strument transformers 3 and 4 employed. 

[0029] In the embodiment presented, the coding of the instrument 
transformers 3 and 4 is implemented by the coil body structures of the current 
transformers 3 and voltage transformers 4 being different. More exactly ex- 
pressed, the coil body structure of the instrument transformers 3 and 4 of the 
embodiment presented comprises a coding bracket 13 having a front edge 
shaped like a bevelled rectangle. In the solution of the embodiment presented, 
the current transformers 3 and voltage transformers 4 are coded to differ from 
each other by bevelling the front edges of their coding brackets 13 at corners 
on different sides. 

[0030] The instrument transformers may naturally be coded in an- 
other manner than the one presented above. An alternative manner of imple- 
mentation is to provide those connector means with which each current trans- 
former is connected to the connector assembly 10 with a structure enabling 
identification. 

[0031] In the embodiment presented, the instrument transformers 3 
and 4 are arranged to be placed in the plug-in unit 2 such that the front edge of 
the coding bracket 13 encounters the rotating means 9 of the short-circuit ele- 
ment 5 when the plug-in unit 2 is being inserted into the case assembly 1. Fig- 
ures 1 to 3 show that the front edges of the coding brackets 13 are bevelled so 
that the bevelled part extends to the midline of the coding bracket 13. Herein, 
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the midline refers to the geometrical midline of the coding bracket 13 in a direc- 
tion extending from the coil body to the front edge of the coding bracket 13. 
Since the coding brackets 13 of the current transformers 3 and the voltage 
transformers 4 are bevelled at different corners, the current transformers 3 and 
the voltage transformers 4 rotate the short-circuit elements 5 they encounter in 
different directions as is shown in Figure 1. 

[0032] As Figure 1 in particular shows, the coding brackets 13 of the 
instrument transformers 3 and 4 are arranged to rotate the short-circuit ele- 
ments 5 to positions corresponding to the types of the instrument transformers 
so that the bevelled part of each coding bracket 1 3 hits the rotating means 9 of 
the short-circuit element 5, whereby, when the instrument transformer and its 
coding bracket 13 are pushed further towards the short-circuit means, the bev- 
elled part of the coding bracket 13 rotates the rotating means 9 in the direction 
of the bevelled edge. In order for the coding bracket 13 to hit the rotating 
means at the bevelled part, it is important in the solution of the embodiment 
presented that the front edge of the coding bracket 13 is bevelled at least up to 
the midline, as was mentioned above. 

[0033] As was mentioned above, in the embodiment presented, 
when rotated to their operational state, the short-circuit elements 5 of the case 
assembly 1 prevent the insertion of a plug-in unit 2 having the wrong kind of 
instrument transformer combination into the case assembly. Figure 2 shows 
that this preventive effect is based on the fact that the unbevelled parts of the 
front edges of the coding brackets 13 of the wrong type of instrument trans- 
formers hit the corresponding rotating means 9, whereby the plug-in unit 2 is 
unable to extend all the way to the bottom. 

[0034] It is obvious to a person skilled in the art that the basic idea 
of the invention can be implemented in a variety of ways. The invention and its 
embodiments are thus not limited to the above examples, but may vary within 
the claims. 
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CLAIMS 

1 . A plug-in unit assembly comprising instrument transformers, in- 
cluding a case assembly (1) comprising a connector assembly (10), and a 
plug-in unit (2) comprising at least one instrument transformer (3, 4) and con- 
figured to be connected to the case assembly (1), whereby, when the plug-in 
unit (2) is being inserted into the case assembly (1), said at least one instru- 
ment transformer (3, 4) is configured to be connected to the connector assem- 
bly (10) and is selected from a set comprising current transformers (3) and 
voltage transformers (4), characterized in that the set from which said 
at least one instrument transformer (3, 4) of the plug-in unit (2) is selected, is 
composed of instrument transformers coded in such a manner that the codings 
of the current transformers (3) and the voltage transformers (4) are different, 
and in that the connector assembly (10) is capable of identifying the type of 
said at least one instrument transformer (3, 4) based on its coding when the 
plug-in unit (2) is being connected to the case assembly (1). 

2. An assembly as claimed in claim 1, characterized in that 
the assembly is arranged such that the connection of the plug-in unit (2) for the 
first time to the case assembly (1) achieves changes in the connector assem- 
bly (10), which are based on a type identification carried out based on the cod- 
ing of the instrument transformers (3, 4), and which, when the plug-in unit (2) 
connected to the case assembly (1) is being detached from the case assembly 
(1), cause the connector assembly (10) to short the current circuit correspond- 
ing to each current transformer (3) and to leave open the voltage circuit corre- 
sponding to each voltage transformer (4). 

3. An assembly as claimed in claim 1 or 2, characterized in 
that the coding of the different kinds of instrument transformers (3, 4) is imple- 
mented by the coil body structures of the current transformers (3) and the volt- 
age transformers (4) being different from each other. 

4. An assembly as claimed in any one of claims 1 to 3, charac- 
ter i z e d in that the assembly is arranged such that when the plug-in unit (2) 
is connected for the first time to the case assembly (1), changes occur in the 
connector assembly (10) of the case assembly (1), which in the future prevent 
the connection of such a plug-in unit (2) to the case assembly (1) that com- 
prises a different combination of current transformers (3) and voltage trans- 
formers (4) than did the plug-in unit (2) that was connected to the case assem- 
bly (1) for the first time. 
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5. An assembly as claimed in claim 4, characterized in that 
for each instrument transformer (3, 4) to be connected thereto, the connector 
assembly (10) comprises a short-circuit element (5) and a pair of contacts (11), 
the first contact being configured to be connected to a first terminal of the cor- 
responding instrument transformer (3, 4), and the second contact being con- 
figured to be connected to a second terminal of the instrument transformer (3, 
4), whereby, when the plug-in unit (2) is connected for the first time to the case 
assembly (1), the short-circuit element (5) corresponding to each voltage trans- 
former (4) switches to an operational state wherein it does not short the corre- 
sponding pair of contacts (11) in any situation, whereas the short-circuit ele- 
ment (5) corresponding to each current transformer (3) switches to an opera- 
tional state wherein it shorts the corresponding pair of contacts (1 1 ) when the 
plug-in unit (2) is being detached from the case assembly (1), and, correspond- 
ingly, when the plug-in unit (2) is being connected to the case assembly (1), 
removes the short circuiting of the pair of contacts (11), allowing the current 
circuit to circulate via the current transformer (3). 

6. An assembly as claimed in claim 4, characterized in that 
each short-circuit element (5) comprises a substantially cylindrical body (6), a 
short-circuit bit (8) configured to short the pair of contacts (11) corresponding 
to said short-circuit element (5) when necessary, a spring means (7) config- 
ured to push the short-circuit bit (8) outwards substantially in the radial direc- 
tion of the body (6), and a rotating means (9) configured to rotate the short- 
circuit element (5) around the axis of rotation of the cylindrical body (6). 

7. An assembly as claimed in claim 5, characterized in that 
the body (6) of the short-circuit element comprises a cavity (12) configured to 
receive the spring means (7) and the short-circuit bit (8) at least partly. 

8. An assembly as claimed in claim 3, characterized in that 
the coil body structure of each instrument transformer (3, 4) comprises a cod- 
ing bracket (13), which, seen from a given direction, is shaped like a rectangle 
whose one front corner is bevelled such that the bevelled part extends at least 
up to the imagined midline of the coding bracket (13). 
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